INTRODUCTION
Ion beam irradiation is a unique tool for the synthesis and engineering of nanostructures. Surface nanostructuring by ion beam irradiation is the topic of interest not only from technological point of view but also from the scientific point of view for understanding the ion beam interaction of surfaces. Synthesis of noble metal nanoparticles or surface nanostructuring of thin film is the important class of nanotechnology because of their potential applications in thin film technology and nanoelectronic [1, 2] . There are various ion beam techniques to synthesize nanomaterials such as ion implantation [3] , ion beam assisted deposition (IBAD) [4] , ion beam sputtering (IBS) [1] and ion beam mixing (IBM) [5] etc. Ion beam irradiation in case of bilayer thin films may induce surface nanostructuring and at the same time, mixing can take place introducing embedded nanoparticles in the matrix forming nanocomposite [6] . Surface/interface modification in metal-polymer systems can be achieved by using low energy [7] and high energy ions [5] as well. Low energy ions up to a few hundred keV available from ion implanters undergo nuclear stopping and the energy loss in this process is called the nuclear energy loss (S n ). The energy transfer is sufficient to displace an atom from its lattice site, which later can cause other atoms to recoil resulting in a collision cascade. Low ion beam irradiation is most interesting for near surface modifications. High energy ions undergo electronic stopping, dominant at high energies (MeV range) and cause the excitation or ionization of the atoms by inelastic collisions.
It has been observed that ion beam irradiation of metalpolymer bilayer systems results in chemical modification at the interface forming chemical compound, resulting in improved adhesion between metal and polymer substrate [5, 7] . Moreover, there are reports on diffusion of thin noble metal films in polymer substrates leading to composite formation by other methods [8, 9] . In the present paper, irradiation of Au film on PET is reported by 150 keV Ar ions at different fluences for synthesis of Au nanostructures at the surface and embedded in matrix [6] . Figure 1 (inset figure) also shows the polymer part (C and O peaks) of the RBS spectra which indicates sputtering of metal because high energy edge of C and O peaks are shifting towards the higher energy i.e. surface. Figure 2 shows the plot of areal concentration of Au varying with fluence which reveals sputtering of Au with ion irradiation. It shows that at the initial fluence of 5 × 10 15 ions/cm 2 , sputtering is high with sputtering yield, Y= 4.6 atoms/ion (inset figure 2) . The estimated sputtering yield of Au film by 150 keV Ar ions is in close agreement with the data calculated from TRIM (transport of ions in matter). As the fluence increases, sputtering rate decreases and at the highest fluence, the sputtering rate decreases to less than 1 atom/ion. 
CONCLUSIONS
The present work reports on synthesis of spherical Au nanoparticles at the surface and embedded in carboneous matrix by 150 keV Ar ion irradiation of thin Au film on polyethyleneterepthlate (PET). RBS spectra reveal the sputtering of Au film and interface mixing, increasing with increasing fluence. Cross-sectional TEM observations evidence the Au nanoparticles at the surface and mixed metal-polymer region indicating the formation of nanocomposite with small Au nanoparticles. 
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